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VIII; A 'Report of the Committee ^l^tnted 
by the Royal Society y to conjider of a ikf*- 
thod for fecuring the Powder Magazines 
at Purfleet. 



To the President and Members of the 

Royal Society. 



<5entlime% 

TH E Society being confulted by the Board of 
Ordnance, on the propriety of fixing con^ 
dudors for fecuring the powder magazines at Pur-^ 
fleet from lightning, and having thereupon done us 
the honour of appointing us a committee, to confi*. 
der the fame, and report our opinion i we have ac* 
cordingly vifited thofe buildings, and examined,, with 
care and attention ,^ their fituation, conftrudion, and 
circumftances,. which we find as follows. 

They are five in number, each about 160 feet 
long, and about 5^ feet wide, built of brick, arched 
under the roof, which in one of them is flated, with 
a coping of lead 22 inches wide on the ridge from 
€^nd to end 5 and the others, as we were informed, 

are 
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arc foon to be covered in the fame manner. Thty 
ftand parallel to each other at about ^y feet diftance, 
and are founded on a chalk rock, about i oo feet 
from the river, which rifes in high tides within a 
few inches of the level of the ground, its brackifli 
water alfo foaking through to the wells that are dug 
near to the buildings. 

The barrels of powder, when the magazines are 
full, lie piled on each other up to the fpring of the 
arches i and there are four copper hoops on each 
barrel, which, with a number of perpendicular iron 
bars, (that came down through the arches, to fup- 
port a long grooved piece of timber, wherein the 
crane was ulually moved and guided to any part 
where it was wanted) formed broken condud^ors 
within the building, the more dangerous from their 
being incompleat, as the explofion from hoop to 
hoop, in the pafTage of lightning drawn down 
through the bars among the barrels, might eafily 
happen to fire the powder contained in them. But 
the workmen were removing all thofe iron bars (by 
the advice of fome members of this Society, who had 
been previoafly confuked) ; a meafure we very much 
approve of. 

On an elevated ground, nearly equal in height 
with the tops of the magazines, and 150 yards from 
them, is the houfe where the Board ufually meet. 
It is a lofty building, with a pointed hip-roof, the 
copings of lead down to the gutters, from which 
leaden pipes defcend at each end of the building into 
the water of wells of 40 feet deep, for the purpofc 
of conveying water forced up by engines to a ciltern 
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in thereof. There is alfo a proof-houfe, adjoining 
to the end of one of the magazines> and a clock- 
houfe, at the diftance of feet from them, which 
has a weathercock on an iron fpindie, and, probably, 
fome incompleat conductors within, fuch as the wires 
ufually extending up from a clock te its hammer, 
the clock, pendulum, rod, &c. 

The blowing up of a magazine of gun-powder 
by lightning, within a few years paft, at Brefcia in 
Italy, which demoliftied a confiderable part of the 
town, with the lofs of many lives, does, in our 
opinion, ftrongly urge the propriety of guarding fuch 
magazines from that kind of danger ; and fince it 
is now well known, from many obfervations, that 
metals have the property of conducing lightning, 
and a method has been difcovered of ufing that pro- 
perty for the fecurity of buildings, by fo difpoling 
and fixing iron rods, as to receive, and convey away, 
fuch lightning as might otherwife have damaged 
them J which method has been praftifed near twenty 
years in many places, and attended with fuccefs, in 
all the inftanccs that have come to our knowledge, 
we cannot, therefore, but think it advifeable to pro- 
vide condudors of that kind for the magazines in 
queftion. 

In common cafes, it has been judged fufficient, 
if the lower part of the condudor were funk three 
or four feet into the ground, till it came to moift 
earth 5 but this being a cafe of the greateft im- 
portance, we are of opinion that greater precaution 
fliould be taken. Therefore, we would advife, that, 
at each end of each magazine, a well fihould be dug 
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in or through the chalk, fo deep as to have in it at 
leaft four feet of ftanding water. From the bottom 
of this water fliould arife a piece of leaden pipe, to 
or near the furface of the ground, where it fhould 
be ftrongly joined to the end of an upright iron bar, 
an inch and half diameter, faftened to the wall by 
leaden ftraps, and extending ten feet above the ridge 
of the building, tapering from the ridge upwards to 
a fharp point, the upper iz inches of copper, the 
iron to be painted. 

We mention lead for the under- ground part of 
the condudor, as lefs liable to ruft in water and moift 
places ; in the form of a pipe, as giving greater ftilF- 
Befs for the fubftance 1 and iron for the part above- 
ground, as ftronger, and lefs likely to be cut away. 
The pieces, of which the bar may be compofed, 
ihould be fere wed ftrongly into each other, by a dofe 
joint, with a thin plate of lead between the fhoul- 
ders, to make the joining or continuation of the metal 
more perfeft. Each rod, in paffing above the ridge, 
ihould be ftrongly and clofely conneifted by iron or 
lead, or both, with the leaden coping of the roof, 
whereby a communication of metal will be made 
between the two bars of each building, for a more 
free and eafy condu<3:ing of the lightning into the 
earth. 

We alfo advife, in confideration of the great length 
of the buildings, that two wells, of the fame depth 
with the others, fliould be dug within twelve feet 
of the doors of the two outfide magazines ; that is 
to fay^ one of them on the north fide of the north 

buildings the other on the fouth fide of the fouth 

build- 
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building ; from the bottom of which wells, fimllar 
conduftors (liould be carried up to the eaves, there 
joining well with a plate of lead, extending on the 
roof up to the leaden coping of the ridge, the faid 
plate of lead being of equal fubftance with that of 
the coping. 

We are further of opinion, that it will be right 
to form a communication of lead from the top of 
the chimney of the proof-houfe to the lead on its 
ridge, and thence to the lead on the ridge of the 
corridor, and thence to the iron condu<5tor of the 
adjacent end of the magazine ; and alio to fix a con- 
dudor from the bottom of the weather-cock fpindle 
of the clock-houfe, down on the outfide of that build- 
ing, into the moiflr earth. 

As to the board-houfe, we think it already well 
furnifhed with condu(ftors, by the feveral leaden 
communications above-mentioned, from the point 
of the roof down into the water, and that, by its 
height and proximity, it may be fome fecurity to the 
building below it j we therefore propofe no other 
conduftoF for that building, and only advife erefting 
a pointed iron rod on the fummit, fimilar to thofe 
before defcribed, and communicating with thofe 
conduftors. 

To thefe diredlions we would add a gaution, that, 
in all future alterations or repairs of the buildings, 
fpecial care be taken that the metalline communica- 
tions be not cut off or removed. 

It remains that we exprefs our acknowledgements 
to Sir Charles Frederick, Surveyor-general of the 
Ordnance, for the obliging attention with which he 
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entertained and accjommodated us on the day of our 
enquiry* 



ith very great refped, we are. 
Gentlemen, 



Auguft 21, i77a#. 



Your moft obedient, 

humble fervants, 



H. Cavendifli, 
William Watfon^ 
B. Franklin, 
J. Robertfoii, 



jmjkf 
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Mr. Wilson's Dijfent to Part of the pre-^ 

ceding Report. 

Diflent from the Report above^ in that part only 
which recommends that each conductor fhould 
terminate in a point. 

My reafon for diflenting is, that fuch condudors 
are, in my opinion^ lefs fafe than thofe which are not 
pointed. 

Every pointy as fuch, I confider as follictting the 
lightning, and, by that means, not only contributing 
to ifioreafe the quantity of every adual difcharge, 
but alfo frequently oecafioning a difcharge where it 
might not otherwife have happened. 

If, therefore, we invite the lightning, while we 
are ignorant what the quantity, or the effefts of 
it, may be, we may be promoting the very mifchief 
we mean to prevent. 

Whereas if, inftead of pointed, we make ufe of 
blunted conductors, thofe will as effeftually anfwer 
the purpofe of conveying away the lightning fafely^ 
without that tendency to increaje ot invite it. 

My further reafons for difapproving of poijtts, in all 
cafes, where condudors are judged neceffary, are 
contained in a letter addrefled to the Marquis of 
Rockingham, and publiflied in the Philofophical 
Tranfadions, Vol. LIV. p. 247. 

There are other reafons alfo, which I have to 
offer, for rejeding points on this particular occafion ; 
and which, were mentioned at the committee. Thofe I 
fliall lay before the Royal Society at another oppor- 
tunity, for the benefit of the publick. 

Royal Society Houie, g^^^V Wilfon. 

Auguit 21, 1772. -^ 

IX. Obfcr- 



